Abstract -A survey of the ground-dwelling araneomorph spider assemblages of the Southern Carnarvon Basin revealed a total of 33 families. Apart from the Gnaphosidae and Zodariidae which were not analysed due to timeconstraints, we recognized a total of 285 species placed in 146 genera. Very few taxa could be assigned to existing genera or species, reflecting poor taxonomic knowledge of many groups of spiders. Patterns in species composition across the study area were correlated with rainfall gradients, and a discrete claypan fauna was detected. Vicariance events seem to explain part of the patterning evident. However, strongly localised patterns in species composition were also evident.
INTRODUCTION
Araneomorph spiders constitute a large proportion of total arachnid diversity, with 90 recognized families and an estimated 35 000 described species (Coddington and Levi, 1991; Platnick, 1997) . They differ from all other spiders, the Mesothelae which consists of the sole Recent family Liphistiidae, and the Mygalomorphae which consists of the trap-door spiders and their relatives, by the orientation of the fangs which bite inwards.
The Australian fauna is represented by 68 families (R. Raven, unpublished data), of which 56 have been recorded from Western Australia (M. Harvey, unpublished data) . Three of these -Agelenidae, Oecobiidae and Sicariidae -are solely represented by introduced species, leaving a total of 53 families of indigenous species. These 53 families are unevenly distributed across the State, with some restricted to the temperate south-west corner and others known only from the northern tropical regions. The total number of spider species expected for Western Australia is difficult to estimate, but 2000-3000 species is predicted (M. Harvey, unpublished data) .
Prior to our study, the spider fauna of the southern Carnarvon Basin had been examined only in an ad-hoc way (Table 1 ). The first published records were from the Michaelsen and Hartmeyer Expedition of 1905, which recorded 21 species from the southern Carnarvon Basin (Simon, 1908 (Simon, , 1909 , collected at four terrestrial localities: Denham, Brown Station (on Dirk Hartog Island), Baba Head and Tamala (Michaelsen and Hartmeyer, 1907-1908) . Modern authors had contributed only a further nine species (Baehr and Baehr, 1987 , 1992 Harvey, 1995; Hirst, 1991; Jocque and Baehr, 1992; Levi, 1983; Main, 1987; McKay, 1975 McKay, , 1979 , although numerous additional species were known from the area, based mostly upon specimens lodged in the Western Australian Museum (M. Harvey, unpublished data) . A recently published survey of the Lamponidae (Platnick, 2000) has recorded an additional 15 species from the area, mostly based upon specimens collected in the present survey. This paper summarises the first quantitative assessment of patterns in the composition of the araneomorph spider communities in the southern Carnarvon Basin, Western Australia, based upon a detailed pitfall-trapping program conducted over a range of major geomorphological units of the study area. The composition of the spider community, represented by species occurrences, was analysed in terms of a number of physical environmental attributes to explain the variation across the study region.
MATERIAL AND METHODS

Study Area
The southern Camarvon Basin study area covers some 75 000 km 2 situated on the central region of Australia's west coast. It is centred on Shark Bay and extends from the Murchison River in the south to the Minilya River in the north, and eastwards to beyond Gascoyne Junction (Figure 1) . It covers the DOI: 10.18195/issn.0313-122x.61.2000.295-321 .n _,,;. . . .
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The physical environment of the Carnarvon Basin is outlined by Wyrwoll, Stoneman, Elliott and Sandercock (2000) and the climate by Wyrwoll, Courtney and Sandercock (2000) . The climate in the southern half of the study area is semi-arid with temperate weather systems and an annual rainfall of c. 240-340 mm. The central and northern areas are arid tropical although temperate systems affect its coastal areas in winter; the annual rainfall ranges from c. 200-240 mm (Wyrwoll, Courtney and Sandercock, 2000) .
Field Sampling
The survey was based upon 63 quadrats distributed across 13 survey areas (Figure 1 ): Boolathana (Ba), Bush Bay (BB), Cape Cuvier (CD), Edel Land (EL), Gascoyne Junction (GJ), Kennedy Range (KE), Mardathuna (MA), Meedo (MD), Nanga (NA), Nerren Nerren (NE), Peron Peninsula (PE), Woodleigh (WO) and Zuytdorp (ZD). At each survey area there were five quadrats, except for Cape Cuvier (six quadrats) and Edel Land (two quadrats). The quadrats were positioned to cover the geographical extent of the study area, represent the array of stratigraphic units present and provide some pseudoreplication of its main subsfrate types.
Sampling was conducted with the aid of two different types of pitfall traps: 'wet' traps and 'dry' traps.
Wet pitfall traps consisted of 25 litre buckets (300 x 400 mm) dug into the ground, with the top flush with the soil surface. Each was fitted with a lid into which five 10 cm diameter holes were cut. A piece of chicken wire (c. 1 cm mesh) was suspended several cm below the lid to allow any vertebrate which ventured into the trap to escape. This may have enabled larger invertebrates such as beetles and spiders to escape although a 2.5 cm gap was left between the wire and the wall of the bucket. Each trap was equipped with approximately 3.5 litres of preserving fluid (3 1 ethylene glycol, 40 ml formalin, 350 ml water). The traps were opened in August 1994, and the contents were cleared in September-Qctober 1994, January 1995, May-June M.S. Harvey, A. Sampey, P.L.J. West, J.M. Waldock 1995, and in August 1995 when they were removed. Samples were returned to the laboratory, washed in water and stored in 75% ethyl alcohol until being sorted. Target organisms were removed, labelled and placed in separate vials or jars. Five wet pitfall traps were placed in each of the 63 quadrats, the total number of traps utilised being 315. Over the 12-month trapping period, we had the equivalent of some 115 000 trap nights. The 12-month trapping period allowed for the full sampling of all seasons, and reduced the suspected bias that may occur in restricted sampling periods.
Live specimens were also removed from dry vertebrate pitfall traps (see McKenzie et al., 2000) in the same locations during each 5-day trapping program (September-Qctober 1994 , May-June 1995 and preserved in 75% ethyl alcohol.
Specimens were also hand collected during the field program, but to date we lack the resources to sort and label this material. All specimens were lodged in the Western Australian Museum, Perth.
Data Analysis
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D e s i d a e S i x s p e c i e sa t t r i b u t e dt ot h eD e s i d a e w e r e c o l l e c t e d ,i n c l u d i n gB a d u m n a i n s i g n i s( T h o r e l l ) ,a s p e c i e sk n ow nt ob eW i d e s p r e a d a c r o s sm u c h o f A u s t r a l i a , a n df i v ef u r t h e rs p e c i e sa t t r i b u t e dt o d i f f e r e n tp u t a t i v eg e n e r a .S om ed e s i d sa r eo f t e n f o u n do nt h e b a r ko ft r e e s o rl o g s , b u tm a n y o t h e r s s p i n sm a l l w e b sn e a rt o t h e g r o u n d .
D i c t y n i d a e T h r e ed i c t y n i d s ,t e n t a t i v e l y a s s i g n e dt
o s e p a r a t e g e n e r a ,w e r er e c o r d e d , b u to n l yG e n u s2 ,s p .1w a s Table 2 The frequency of occurrence across quadrats of all araneomorph spiders (except Gnaphosidae and Zodariidae) collected in both wet and dry pitfall traps for each of the 13 survey areas (see text for explanation of abbreviations). There were five quadrats at each survey area, except for CD which had six, and EL which had two. G . / y n o l i s s p .1 C y l a , as p . 1 G a n J ! . l I s s p .1 G a n J ! . l I s s p .2 G e n u s0 1 ,s p .1 G r q y< n l l / I aa l l s l r a l e n s i sZ a b k a G r q y< n l l / I a s p .2 G r q y< n l l / I a s p .3 H% p l a ! y sp l a n i s s im as p p . X T r o c h a n t e r i i d a e G e n u s1 ,s p .1 X XX T r o c h a n t e r i i d a e G e n u s1 ,s p .2 XX X X X T r o c h a n t e r i i d a e G e n u s2 ,s p .1 X X XX X X X XX XX X X XX XX T r o c h a n t e r i i d a e G e n u s3 ,s p .1 X XX X XX X X XX XX T r o c h a n t e r i i d a e G e n u s4 ,s p .1 XX X X X X X X X X T r o c h a n t e r i i d a e G e n u s5 ,s p .1 X T r o c h a n t e n i d a e G e n u s6 ,s p .1 found at more than three quadrats. Dicytnids occur in various habitats, including on the ground and in foliage.
Filistatidae
The Filistatidae were represented by five undescribed species of Wandella, many of which were taken from several survey areas widely scattered across the study area. A recent revision of the family (Gray, 1994) showed that the Australian Filistatidae are taxonomically diverse at the species level. Filistatids often occur under bark, but many roam across the ground in search of prey and mates.
Gallieniellidae
Two species of this highly restricted and littleknown family were recorded from the study area, Genus I, sp. 1 at KE3 and Genus I, sp. 2 at BB3 and CUI. Gallieniellids are hunting spiders found close to the ground.
Gnaphosidae
Preliminary sorting indicated that the Gnaphosidae represented one of the most diverse spider families in the survey. Time constraints precluded species-level identifications, apart from members of the Hemicloeinae for which five species of Hemicloea were collected from very few localities, possibly reflecting their corticolous nature. Other gnaphosids are also bark-dwelling, but many others are found at ground-level under leaf litter and amongst rocks.
Hersiliidae
Hersiliids are tree-dwelling spiders, which rarely fall into pitfall traps. Tamopsis occidentalis Baehr and Baehr was recorded from B05, while Tamopsis sp. 1 and Tamopsis sp. 2 were taken at one (GJ2) and two (MD5, MR2) quadrats, respectively.
Heteropodidae
Fourteen species of Heteropodidae were collected, including single species of Delena, Heteropoda, Holconia, Isopodella and Pediana, of which the most abundant were Heteropoda kalbarri Todd Davies (9 quadrats) and Pediana tenuis Hogg (7 quadrats) which have been previously recorded from the study area or from nearby areas (Davies, 1994; Hirst, 1989) . Nine species of Neosparassus were collected, but most were from just a few quadrats. ;Heteropodids usually dwell amongst foliage or under tree bark, but many move across the ground to find new habitat.
Lamponidae
The ground and bark dwelling members of the Lamponidae were well represented in the survey, with 15 species being recorded by Platnick (2000) . However, not all records have yet been collated from this revision, and we are able to present data on only two species. Lampona cylindrata (1. Koch), which is widespread throughout southern Australia, was found at four quadrats, and Pseudolampona boree Platnick, which was found at PE5 and ZU3. Elsewhere this species is found in other parts of southern Australia (Platnick, 2000) .
Linyphiidae
Four species of Linyphiidae were taken, including a species of Erigone. However, each species was represented by very few specimens and due to their habit of spinning small sheet-webs, may be underrepresented in the survey.
Liocranidae
Three species of Orthobula were each collected at a single quadrat (ZU3, MR5 and NE4). These small spiders are generally found in leaf litter.
Lycosidae
Numerous members of the ground-hunting family Lycosidae, wolf spiders, were frequently recorded during the survey, and 35 species were detected, of which three could be assigned to previously described species. Lycosa bicolor Hogg was recorded from 11 quadrats, which extends the known range of the species further to the west (McKay, 1973) . Lycosa forresti McKay was collected at two quadrats in the southern portion of the survey area (ELl and NA4), which is in accordance with the known distribution of the species, which is generally to the south-east of the study area (McKay, 1973) . Lycosa mainae McKay was collected at two quadrats on Peron Peninsula (PE2 and PE4), extending the known range of the species further to the north-west (McKay, 1979) . However, the distribution of L. mainae was found to be greater, as specimens were hand-collected from burrows at Nerren Nerren Station, even though no specimens were collected by pitfall trapping in the area.
Genus I, sp. 1 and Lycosa sp. 1 were recorded mainly from coastal localities (BB, CU, EL, PE and ZU). The two species of Genus 2 were quite widespread, whereas the three species attributed to Genera 3, 4 and 5 were quite localised. The remaining species of Lycosa were variably distributed, with many species widespread throughout the study area, and others more restricted.
Micropholcommatidae
A single specimen of the Gondwanan family Micropholcommatidae was collected at ZU3, probably representing the northern limit of the family in Western Australia (M: Harvey, u n p u b l i s h e dd a t a ) . T h e s e t i n yl i t t e r -dw e l l i n g s p i d e r s a r er a r e l y f o u n d i n p i t f a l lt r a p s . M i t u r g i d a e S i x t e e ns p e c i e si ns i xg e n e r aw e r e c o l l e c t e d ,o f w h i c ht h e m o s ta b u n d a n t w e r eG e n u sI , s p p .1a n d 2 ,a n dG e n u s 2 ,s p .6 ,a n dtw os p e c i e so fM i t u r g a ( s p p . 1a n d2 ) .U l i o d o nt a r a n t u l i n u s ( L .K o c h ) ,w h i c h i sw i d e s p r e a d a c r o s sA u s t r a l i a ( R .R a v e n ,i n l i t t . ) , w a sf o u n da te i g h tq u a d r a t s .M i t u r g i d s s p i ns i l k e n r e t r e a t su n d e rr o c k sa n dl o g s ,b u tv e n t u r eo u tt o h u n ta n d m a t e .
N i c o d am i d a e T h e s o l es p e c i e so fN i c o d am i d a e p r e v i o u s l y k n ow nf r omt h es t u d ya r e a ,N i c o d am u s m a i n a e H a r v e y ,w a st a k e n f r om 1 2q u a d r a t sf r om at o t a l o f 6s u r v e ya r e a s( B B ,BO , K E , NA , N E a n dP E ) s c a t t e r e dt h r o u g h o u tt h es t u d ya r e a .N i c o d a m u s m a i n a ei s w i d e s p r e a dt h r o u g h o u t t h e s o u t h e r n h a l f o fW e s t e r n A u s t r a l i a , o c c u p y i n gaw i d e v a r i e t yo f d r yh a b i t a t s (H a r v e y ,1 9 9 5 ) .N i c o d am i d s s p i n u n d i f f e r e n t i a t e dw e b s u n d e rr o c k sa n dl o g s ,b u t m a l e s w a n d e r i ns e a r c ho ff em a l e sd u r i n gt h e m a t i n gs e a s o n , o f t e nd u r i n gd a y l i g h th o u r s . O o n o p i d a e T h et i n y l i t t e r -dw e l l i n g s p i d e r sw h i c h c o n s t i t u t e t h e f am i l y O o n o p i d a ew e r ew e l lr e p r e s e n t e d i n t h e
s u r v e y ,a n d1 5s p e c i e s i n s i xg e n e r aw e r ec o l l e c t e d , i n c l u d i n gtw os p e c i e so fG a m a s o m o r p h a , as i n g l e s p e c i e so fO r c h e s t i n a , a n df o u rs p e c i e so fO p o p a e a . T h e g e n u sM y r m o p o p a e a w a s e x t r em e l yc omm o n a n dw i d e s p r e a d , a n dd e s p
i t et h ep r e s e n c eo f m o r p h o l o g i c a lv a r i a t i o nb e tw e e ns p e c im e n s , i t w a s n o tp o s s i b l et os a t i s f a c t o r i l ya s s i g ns p e c i e s -l e v e l r a n k t o t h e s e v a r i a n t s .T h e r e f o r e ,f o rt h e p u r p o s e s o ft h i s s t u d y ,w er e c o g n i s eo n l yas i n g l es p e c i e so f M y r m o p o p a e a . T h e g e n u sG r y m e u s w a s f o u n dt o c o n s i s to fs i xs p e c i e so fw h i c hG . s p .1a n dG . s p .6 w e r e t h em o s t w i d e s p r e a d . A s i n g l es p e c i e so fa n u n d e s c r i b e dg e n u s(G e n u s I , s p .1 )w a sr e c o r d e d a t e i g h tq u a d r a t s . O x y o p i d a e D i s t i n g u i s h i n g b e tw
e e nt h ev a r i o u ss p e c i e so f O x y o p e s f o u n di n t h e s u r v e yw a s d i f f i c u l t ,a n dw e w e r e o n l ya b l et o c o n f i d e n t l yi d e n t i f y tw o s p e c i e s . T h er em a i n i n g s p e c im e n sh a v en o tb e e ni d e n t i f i e d t os p e c i e sl e v e l ,a n dw e r e e x c l u d e df r omt h e a n a l y s i s .O x y o p i d s a r ec omm o ni n h a b i t a n t so f g r a s s e sa n dl ow s h r u b l a n d , w h e r et h e y w i l ls i ta n d a t t em p tt o c a t c h p r e y .
P h o l c i d a e T h eP h o l c i d a ew e r er e p r e s e n t e d b ytw o s p e c i e s o f T r i c h o c y c l u s ,o n eo fw h i c h ( T .s p .1 )w a s f o u n da t n um e r o u sq u a d r a t s ,w h i l e t h e o t h e r( T .s p .2 )w a s
3 0 9 r e s t r i c t e dt oK E 3 . T h e s e s p i d e r ss p i nu n d i f f e r e nt i a t e dw e b s , b u tm a l e s o f t e nw a n d e r i ns e a r c ho f f em a l e s d u r i n gm a t i n gs e a s o n .
P r o d i d om i d a e T h eP r o d i d om i d a ew e r e f o u n dt o b ep a r t i c u l a r l y d
i v e r s ei n t h e s t u d ya r e a ,w i t h 2 0s p e c i e si n e i g h t g e n e r ac o l l e c t e d .P r o d i d om i d sa r eg r o u n d -h u n t i n g s p i d e r sa n ds om e ,s u c ha s t h em o l y c r i i n e s , s p e c i a l i s e b yp r e y i n go na n t s . T h eP r o d i d om i n a ec o n s i s t e do ft h r e es p e c i e so f P r o d i d o m u s a n dt h r e es p e c i e sb e l o n g i n gt otw o d i f f e r e n t ,p o s s i b l yu n d e s c r i b e d ,g e n e r a .P r o d i d o m u s s p . 1w a sf o u n d t o b ev e r yw i d e s p r e a d ,w h i l eP .s p . 2 ,P .s p .3a n dG e n u s 2 ,s p .2w e r e o n l yf o u n d . a t s i n g l eq u a d r a t sa tG J l ,B 0 3a n dZU 3 ,r e s p e c t i v e l y . G e n u s I ,s p .1a n dG e n u s 2 ,s p .1w e r e f o u n da t t h r e eq u a d r a t sa c r o s sm u t u a l l y e x c l u s i v es u r v e y a r e a s . T h e M o l y c r i i n a e w e r e r e p r e s e n t e db ye i g h t s p e c i e s ,o fw h i c h t h et h r e es p e c i e si n c l u d e di n G e n u s 1w e r e s i g n i f i c a n t l yl a r g e rt h a nt h eo t h e r s . G e n u s2 ,s p .1w a se x t r em e l yw i d e s p r e a d ,a n dw a s f o u n da ta l ls u r v e ya r e a sw i t ht h e e x c e p t i o no fCU a n dW . I n c o n t r a s t ,G e n u s2 ,s p .2w a so n l yf o u n d a tCU ,a n dG e n u s2 ,s p . 3o n l ya t B O .G e n u s3 ,s p .
w a s a l s ow i d e s p r e a d , b u tG e n u s 4 ,s p .1w a s r e s t r i c t e d t o B Oa n d G J . S i xs p e c i e s o ft h e l i t t l e -k n ow n g e n u sC r y p t o e r i t h u s w e r e r e c o g n i z e d ,o fw h i c h m o s t w e r e r e l a t i v e l y w i d e s p r e a d .
T h e s u b f am i l i a lp l a c em e n to ft h i s g e n u si sc u r r e n t l yu n c e r t a i n( V .O v t s h a r e n k o , p e r s o n a lc omm u n i c a t i o n ) .
S a l t i c i d a e T h e S a l t i c i d a e r e p r e s e n t e dt h em o s t d i v e r s e
f am i l yc u r r e n t l ya n a l y s e df r omt h e s u r v e yw i t h5 8 s p e c i e sp l a c e di n3 9g e n e r a .T h e ya r ef o u n di na v a r i e t yo ft e r r e s t r i a l h a b i t a t s ,i n c l u d i n g u n d e rb a r k , u n d e r r o c k s ,am o n g s tl e a fl i t t e ro r o nl ow v e g e t a t i o n . T h r e e s p e c i e so fG r a y e n u l l a~r e c o r d e d ,o f w h i c h G r a y e n u l l a a u s t r a l e n s i sZ a b k a , p r e v i o u s l y k n ow nf r omt h eG o l d f i e l d s r e g i o no fW e s t e r n A u s t r a l i a ( Z a b k a ,1 9 9 2 a ) , w a s f o u n dt ob e w i d e s p r e a d t h r o u g h o u tt h es u r v e ya r e a ,a b s e n t o n l yf r omE d e lL a n d .Tw ou n d e s c r i b e ds p e c i e so f G r a y e n u l l a w e r e c o l l e c t e da to n l yo n eo rtw o n o r t h e r ns u r v e y a r e a s . Tw o s p e c i e so fH o l o p l a t y s w e r e c o l l e c t e d ,H . p l a n i s s i m as p .g r o u pa tK E , P Ea n dWO , a n dt h e o t h e r ,H . s p .2 ,a tas i n g l es o u t h e r nq u a d r a t( ZU ) . H o l o p l a t y s i sa ne x t r em e l yd i v e r s eg e n u sw h i c h i s w i d e s p r e a di n A u s t r a l i a ,N ewC a l e d o n i aa n dN ew Z e a l a n d( Z a b k a , 1 9 9 1 ) . M a r a t u s v e s p e r t i l i o( S im o n )w a s f o u n da ttw o q u a d r a t so nB Oa n dN E ;i t h a sa l s ob e e nf o u n di n o t h e rp a r t so fs o u t h e r nA u s t r a l i a ( J .W a l d o c k , u n p u b l i s h e dd a t a ) .
Ocrisiona leucocomis (L.Koch) was found at 12 quadrats, representing the first specimens recorded north of Perth. The species is widespread throughout eastern and southern Australia (Zabka, 1990) .
Two species of the genus Paraplatoides were recorded, one at eight quadrats (P. sp. 1) and the other at one quadrat (P. sp. 2). This is the first record of the genus from outside eastern Australia (Zabka, 1992a) .
The endemic Australian genus Zebraplatys was represented by four species, Z. fractivittata (Simon), Z. keyserlingi Zabka and two undescribed species. Zebraplatys fractivittata was collected once at ZU5, extending its known distribution further north (Zabka, 1992b) , while Z. keyserlingi, previously known from only the male holotype from Woodstock Station in the northern Pilbara (Zabka, 1992b) , was found to be widespread throughout the survey area at 33 quadrats. Two undescribed species of Zebraplatys were found at NA1, NE4 (Z. sp. 3) and ZU3 (Z. sp. 4).
Little can be said of the remaining salticid species, presumably undescribed, detected in the survey, but many taxa were recorded from few quadrats, indicating that they are either rarely collected in pitfall traps or that there is significant local endemism.
Segestriidae
Seven species of Ariadna were discerned, of which A. sp. 7 was the most abundant, being found at 36 quadrats. Segestriids dig burrows into the soil, into tree bark, or between rock fissures, but males roam in search of females during the mating season.
Selenopidae
Only a single species of Selenops was taken at BB3. It is unlikely that pitfall trapping would adequately sample for selenopids, as they are mostly restricted to the underside of stones and rocks, and are rarely found outside of this habitat.
Stiphidiidae
A single species of Corasoides was taken at three quadrats (NA1, NE5 and PE3), and three species of Forsterina of which F. sp. 1 was Widespread across the study area. Six species, placed in putatively separate genera, were collected at a few quadrats. Stiphidiids spin webs, ranging from poorly differentiated structures in Forsterina to elaborate 'sheet webs in Corasoides.
Tetragnathidae
A single female specimen of Nephila edulis (Labillardiere) was collected in a pitfall trap at NEl. These web-building spiders are abundant throughout the study area, as well as elsewhere in 
Theridiidae
Fifteen species of Theridiidae attributable to 10 genera were collected, including four species of Steatoda (16, 6, 3 and 4 quadrats, respectively), Latrodectus hasseltii Thorell (8 quadrats), a single species of Enoplognatha (2 quadrats, CUI, PE1) and single species representing three unidentified genera (7, 1 and 2 quadrats, respectively). The Hadrotarsinae were represented by two species of Euryopis (12 and 9 quadrats, respectively), three species of Gmogala (4, 3 and 2 quadrats, respectively) and a single species of Trigonobothrys (1 quadrat, NE4). As part of a recent revision of the genus Gmogala (M. Harvey and J. Waldock, unpUbl- ished data), Gmogala sp. 1 was found throughout Western Australia and South Australia, Gmogala sp. 2 was not found outside of the study area, and Gmogala sp. 3 was found to be extremely Widespread throughout southern Australia. Theridiids generally spin tangle webs and are not particularly amenable to capture in pitfall traps, but the hadrotarsines occur in leaf litter and at the bases of low vegetation, thus making them more susceptible to capture.
Thomisidae
Only two genera of Thomidae were recorded: Stephanopis with seven species and Tharpyna with three species. Both genera are generally found under the bark of trees, particularly eucalypts.
Trochanteriidae
Seven species of the Gondwanan family Trochanteriidae were collected, mostly represented by adult males presumably moving about on the ground in search of mates.
Zodariidae
Preliminary sorting indicated that the Zodariidae were extremely diverse in the study area, but time constraints precluded species-level identifications.
Zoridae
Three zorids were found in the study area: single species of Argoctenus, Hestimodema and Thasyraea. The latter two genera were very rarely collected, whilst Argoctenus sp. 1 was found at most survey areas. Zorids are ground-hunting spiders.
Species Richness and Assemblage Composition
We identified 285 species across the 63 quadrats, ranging from 12 to 56 species per quadrat. Species richness was generally poorest on quadrats situated o ns a l i n ec l a y p a n s( P E 1w i t h1 2s p e c i e s ,CU Iw i t h 1 4s p e c i e sa n dNA 1 w i t h 2 8s p e c i e s ) ,b u ta tB B 3 , a n o t h e rs a l i n ec l a y p a n ,4 4s p e c i e sw e r e r e c o r d e d . O t h e rd e p a u p e r a t eq u a d r a t si n c l u d e d t h e tw o E d e l L a n d q u a d r a t sw h i c h w e r e s i t u a t e do nf i n e c a l c a r e o u s d u n e s , w i t h 1 4 a n d 1 6 s p e c i e s , r e s p e c t i v e l y .T h ef i v er i c h e s t q u a d r a t sw e r e B 0 3 -5 a n dP E 2 -3w i t h4 9 -5 6s p e c i e se a c h ,a l ls i t u a t e di n A c a c i as h r u b l a n d . T h eo v e r a l ls p e c i e sr i c h n e s sw a s l i t t l ea f f e c t e db yr e g u l a rg r a z i n gb yi n t r o d u c e d h e r b i v o r e s( e . g .s t o c k ,f e r a lg o a t sa n d / o rr a b b i t s ) , a n de v e nt h e q u a d r a t sw i t ho b v i o u ss h e e te r o s i o n , m i n im a l l e a fl i t t e r ,a n d / o rn oA l s o i l -h o r i z o n , r e t a i n e d h i g hs p e c i e s r i c h n e s s [ e . g . B 0 5( 5 2 s p e c i e s ) , G J 4 -5( 2 5 , 3 5 ) ,K E 4( 3 6 ) , MD l -2 , 4 -5( 2 2 , 2 0 ,3 3 ,3 4 ) , P E 4( 4 3 ) a n d W 0 1 ( 3 3 ) ] . I nT a b l e 3 t h ed a t ah a v eb e e nr e -o r d e r e d a c c o r d i n gt ot h e q u a d r a ta n ds p e c i e sc l a s s i f i c a t i o n a n a l y s e s . W h e n t h e 6 3q u a d r a t sw e r e c l a s s i f i e da c c o r d i n g t o s im i l a r i t i e si n t h e i r s p e c i e sc om p o s i t i o n( F i g u r e 2 ) ,f i v e d e n d r o g r amp a r t i t i o n sw e r er e c o g n i s a b l e i n t e rm so ft h e i rg e o g r a p h i c a ll o c a t i o na n ds u b s t r a t e t y p e . A n a l y s i s c o n f i rm e ds i g n i f i c a n td i f f e r e n c e si n v a r i o u sc l im a t i ca n ds u b s t r a t e~' a n n u a l a v e r a g ep r e c i p i t a t i o n '( P a n n ) ,' s o i l p o t a s s i um ' [K (H C 0 3 ) ] ,' s o i l e x c h a n g e a b l em a g n e s i um ' ( e xM g ) a n d' e x c h a n g e a b l e s o d i um '( e xN a )p r o v i d e dt h e b e s ts t a t i s t i c a l s e p a r a t i o n o ft h e f i v e g r o u p sd e f i n e d i n F i g u r e2( F i g u r e 3 ) ,a l t h o u g hP a n na n dK (HC 0 3 ) w e r et i g h t l y i n t e r -c o r r e l a t e d ( R 2 =-0 . 4 3 , P<0 . 0 0 0 1 ) , a sw e r e e xM ga n de xN a( R 2= 0 . 5 2 ,P <0 . 0 0 0 1 ) . W h e n t h e d e n d r o g r amc l u s t e r sa t t h e 1 7 -g r o u pl e v e l w e r ee x am i n e d ,w en o t e dt h a t m a n y o ft h e g r o u p s c om p r i s e dq u a d r a t sf r omas i n g l es u r v e ya r e a ( T a b l e3 ) . I nc o n t r a s t ,t h es t r u c t u r eo f t h e d e n d r a g r amd e r i v e df r om t h e s p e c i e sc l a s s i f i c a t i o n w a st h e o n l yb a s i su s e dt o p a r t i t i o nt h e 2 8 5s p e c i e s i nt h ed a t am a t r i x i n t o3 0a s s em b l a g e s ;u n f o r tu n a t e l y ,d e t a i l e de c o l o g i c a ld a t ao nt h eg r o u n ddw e l l i n gs p i d e r so ft h er e g i o na r et o os c a n tt o p r o v i d ea ne x t r i n s i cr a t i o n a l ef o rt h i sp a r t i t i o n i n g d e c i s i o n . T h r e ed i s t i n c tt y p e so fs p e c i e sa s s em b l a g ew e r e a p p a r e n ti n T a b l e3 .Tw ow e r er e l a t e d t o e c o l o g i c a l o rb i o g e o g r a p h i c a lg r a d i e n t s ,a n do n et ot h e G r o u pL e v e l s 3 .E d e l l a n dd u n e s 2 .C e n t r a lc o a s t a ls a n d s 5 .S a l i n ec l a y p a n s h i g hi n g y p s um 4 .S o u t h e r ns a n d s , e x c e p t f o r K E l -2 1 .C e n t r a la n d n o r t h e r n a r e a s( n o n -c o a s t a l ) a s w e l la ss a l i n e c l a y p a n s , e x c e p t f o r P E 3 -4a n d NA 2 . 
C o e f f i c i e n to f d i s -s im i l a r i t y F i g u r e2 Q u a d r a t sc l a s s i f i e da c c o r d i n gt o s im i l a r i t i e si n t h e i r s p e c i e s c om p o s i t i o n .D e n d r o g r ams t r u c t u r e i s d i s p l a y e d t o t h e 8 -g r o u pl e v e l , a n dc u t a t t h e 4 -a n d 5 -g r o u pl e v e l s .
strongly localised patterns of occurrence in their component species. 1. Species assemblages 1 to 4 comprised species that were widespread in the study area; 2. Assemblages 5 to 27 and assemblage 30 comprised species with strongly localised distributions in the study area. Their component species were almost always confined to one or two survey areas. Where they occurred at two or more survey areas, these were generally adjacent. The scattered singleton exceptions may indicate taxonomic problems which could not be resolved with the available collections; and 3. Assemblages 28 and 29 occurred on saline claypans at widely separated locations.
To reduce the influence of localised 'endemism' on the analysis outcome, assemblages 5 to 27 and 30 were removed from the data-set. When the reduced matrix was re-analysed, the allocation of quadrats among dendrogram partitions (Figure 4) were more geographically consistent than the allocation derived using the entire data-matrix (Figure 2 ): KEl and KE2 were allocated with the remainder of the central and northern quadrats, while PE3, PE4 and NA2 were allocated with the rest of the southern quadrats.
'Precipitation in the coldest Quarter' (PcldQ) in conjunction with 'soil exchangeable Sodium' (exNa) provided the best statistical separation of the five groups defined in Figure 4 (see Figure 5) 
Soil Exchangeable Magnesium (me%) (Kruskal-Wallis H = 23.3 df = 3 P = 0.0000) 
Soil Exchangeable Sodium (me%) (Kruskal-Wallis H = 11.8 df = 3 P = 0.0081) with dendrogram structure at this level. Although PcldQ and exNa were not inter-correlated (R2 = 0.02, P = NS), 'soil potassium' (K(HC03» was tightly inter-correlated with PcldQ (R2 = -0.36, P < 0.001), and 'soil exchangeable Magnesium' (exMg) with exNa (R2 = 0.52, P < 0.0001). Since PcldQ and 'annual average precipitation' (Pann) are also tightly inter-correlated (R2 = 0.71, P < 0.0001), these results are consistent with the physical attributes identified using the entire data-set (described above).
Vicariant Patterns
Spiders have been the focus of many broad-scale biogeographic studies, some of which have demonstrated significant vicariant distribution patterns, especially at the continental scale (e.g. Platnick, 1976) . The data presented here was scrutinised to determine whether any vicariant patterns were evident between two or more species within individual genera.
The two Carnarvon species of the clubionid Meedo were found to be disjunctly distributed with M. houstoni found in the central and northern quadrats (BB, Ba, GJ, KE, MD, MR, NA and WO) with the most southerly record at NAl, and M. sp. 1 only in the southern quadrats at EL and ZU. This pattern follows the division between the Southwest and the Eremaean Botanical Provinces.
The two species of Miturgidae Genus 1 were well represented amongst the samples and were completely allopatric, the former in five northern survey areas (Ba, KE, GJ, BB and MD) and the latter in four southern survey areas (PE, WO, NA and NE) . No specimens of this genus were collected at CU, MR, EL or ZU.
The six species of Miturgidae Genus 2 were found in varying regions of the study area. Genus 2, sp. 1 was disjunctly distributed in the north (CU and MR) and the south (WO, NA, NE and ZU). Genus 2, sp. 2 and sp. 6 were widespread throughout the survey areas north of the mulga-eucalypt line, with the most southerly occurrence of sp. 2 at NA2 and that of sp. 6 at NAl, which are situated on the boundary between the Southwest and the Eremaean Botanical Provinces. Conversely, Genus 2, sp. 3 was found at two near-coastal survey areas within the Southwest Botanical Province at EL and ZU. Genus 2, sp. 4 and 5 were restricted to northern areas, with the former at CU and MR, and the latter at Ba.
Species of Miturga also possessed varying distribution patterns. Miturga sp. 2 was widespread in all survey areas except GJ, MD and EL. Miturga sp. 3 was patchily distributed in MR, KE and BB, while M. agelenina (Simon) was found to be disjunct at BB and ZU. Miturga sp. 1 was found in all survey areas of the Eremaean Botanical Province except CU, with the most southerly occurrence at NA2 A v e r a g ee n v i r o nm e n t a la t t r i b u t ev a l u e sf o rt h e q u a d r a tg r o u p sd e f i n e di n F i g u r e4 .B a r si n d i c a t e s t a n d a r d w h i c hi s s i t u a t e d o nt h e b o u n d a r yo ft h e S o u t hw e s t a n dt h e E r em a e a nB o t a n i c a lP r o v i n c e s .M i t u r g a s p . 4w a s o n l yf o u n da tZU l w i t h i n t h eS o u t hw e s t B o t a n i c a lP r o v i n c ea n dm a yr e p r e s e n t am em b e ro f a m o r es o u t h e r l y d i s t r i b u t e dt a x o n . M o l y c r i i n a e G e n u s 2( P r o d i d om i d a e )c o n t a i n e d t h r e es p e c i e so fw h i c h G e n u s 2 ,s p .2w a s f o u n d o n l ya tt h en o r t h e r l yCU , d em o n s t r a t i n gt o t a l a l l o p a t r y w i t hG e n u s2 ,s p . 1w h i c hw a sw i d e s p r e a d a ta l ls u r v e ya r e a se x c e p tCU a n dZU .T h et h i r d G e n u s2 ,s p .3 ,w a sl e s s i n f o rm a t i v e , b e i n g f o u n d s p o r a d i c a l l y a t B a ,P E ,NAa n d ZU . T h et h r e es p e c i e so fP r o d i d o m u sp o s s e s sv a r y i n g d i s t r i b u t i o n sw i t h P . s p .1W i d e s p r e a d a c r o s sa l l s u r v e ya r e a se x c e p tG J , P E ,NA a n dE L , a n dt h e a l l o p a t r i cP . s p .2f o u n do n l ya tG J , t h em o s t w e s t e r l y s i t ee x am i n e da sp a r to ft h es u r v e y .T h e t h i r d s p e c i e s i s s ym p a t r i c w i t hP .s p . 1a t B 0 3 . T h e s ep a t t e r n s~t h a t v a r y i n gh i s t o r i c a l f a c t o r sh a v ep r o b a b l yp l a y e das i g n i f i c a n tr o l ei n s p i d e rs p e c i a t i o np a t t e r n i n ga c r o s st h es o u t h e r n C a r n a r v o n B a s i n , w i t h t h ed i v e r g e n c eb e tw e e n s o u t h e r na n dn o r t h e r ns p e c i e st h em o s t o b v i o u s p a t t e r n .L e s sf r e q u e n t l yo b s e r v e dw a s aw e s t -e a s t v i c a r i a n tp a t t e r n ,w i t h t h eP r o d i d o m u ss p e c i e st h e m o s to b v i o u se x am p l e .
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D I SCU S S ION
O ft h e 5 3a r a n e om o r p hs p i d e rf am i l i e sk n ow nt o p o s s e s si n d i g e n o u sr e p r e s e n t a t i v e si nW e s t e r n A u s t r a l i a , e i g h ta r er e s t r i c t e dt ot h et em p e r a t e s o u t h -w e s t e r nc o r n e r(A n a p i d a e ,A r c h a e i d a e , C y c l o c t e n i d a e , M a l k a r i d a e , M im e t i d a e , O r s o l o bi d a e , P a r a r c h a e i d a ea n dT o x o p i d a e ) ,w h i l et h r e e a r e k n ow no n l yf r omt h en o r t h e r nt r o p i C a lr e g i o n s (O c h y r o c e r a t i d a e , S c y t o d i d a e ,T e t r a b l emm i d a e-a n i n t r o d u c e ds c y t o d i ds p e c i e sh a sb e e nf o u n di n s o u t h -w e s t e r nA u s t r a l i a ) . O t h e r s , s u c ha st h e S ym p h y t o g n a t h i d a e ,a r ep a t c h i l yd i s t r i b u t e di n W e s t e r n A u s t r a l i a , o c c u r r i n ge i t h e ri nf o r e s t h a b i t a t si n t h e t em p e r a t e s o u t h -w e s t (H a r v e y , 1 9 9 2 ) o ri n c a v e so fC a p eR a n g ep e n i n s u l a(H a r v e y , 1 9 9 8 ) .
A s e x p e c t e d ,n o n e o ft h e s e1 2f am i l i e sw e r e r e c o r d e d d u r i n gt h e p r e s e n ts u r v e y o ft h e s em i -a r i d s o u t h e r n C a r n a r v o nB a s i n . O ft h e r em a i n i n g 4 1f am i l i e sw h i c ha r et h o u g h t t ob er e l a t i v e l yw i d e l y d i s t r i b u t e di nW e s t e r n A u s t r a l i a ,3 3w e r er e c o r d e d i n p i t f a l lt r a p s d u r i n g t h ec u r r e n ts u r v e y( T a b l e2 ) .P i t f a l lt r a p ss am p l e t h o s e p o r t i o n so ft h ef a u n at h a t a r ea c t i v eo nt h e g r o u n ds u r f a c e ,a n dt h ed a t ap r e s e n t e dh e r ea r e n o td e s i g n e dt o r e p r e s e n t ac om p l e t es u r v e y o ft h e a r a n e om o r p hs p i d e r so ft h er e g i o n .A s n o t e d a b o v e ,r e p r e s e n t a t i v e s o fm a n y f am i l i e sw h i c ha r e k n ow nt oo c c u ri nt h es u r v e ya r e aa r eu n d e rr e p r e s e n t e di nt h es p e c i e sr e c o r d e d( T a b l e2 ) . T h e s ei n c l u d em em b e r s o ft h eU l o b o r i d a e w h i c h a r eu n l i k e l yt o b ef o u n d i n p i t f a l lt r a p s d u et o t h e i r w e b -b u i l d i n g h a b i t ,a n dt h eH a h n i i d a e w h i c h p r o b a b l yd on o tv e n t u r ef a rf r omt h e i rn a t u r a l h a b i t a to ft r e e b a r k .H ow e v e r ,p i t f a l lt r a p s c o n t a i n ah i g hp r o p o r t i o no fa d u l t m a l e sw h i c hp r e s e n tt h e m o s t u s e f u l d i a g n o s t i cf e a t u r e sf o rs p e c i e s s e p a r a t i o n ,a n dal owp r o p o r t i o no fj u v e n i l e s w h i c h a r ev i r t u a l l yu n i d e n t i f i a b l ed u et o t h e l a c k o fs e x u a l f e a t u r e s . T h ew i d e v a r i e t yo ft a x ai d e n t i f i e dt od a t e( 2 8 5 s p e c i e sp l a c e di n 1 4 6g e n e r a )d o e sn o ti n c l u d e tw o m a j o r f am i l i e s ,Z o d a r i i d a e a n dG n a p h o s i d a e , f o r w h i c hn um e r o u st a x a e x i s t i n t h e s u r v e y c o l l e c t i o n s . T h ea d d i t i o no ft h e s e t a x a m a yw e l la l t e rt h e r e s u l t s p r e s e n t e dh e r e .W e e s t im a t et h a t t h e t o t a l d i v e r s i t y o f g r o u n d -dw e l l i n ga r a n e om o r p hs p i d e r sf o rt h e s u r v e yr e g i o n i s l i k e l y t o e x c e e d3 5 0s p e c i e s , w h i c h i sn e a r l yt h r e et im e st h ed i v e r s i t yo ft h er e p t i l e f a u n ao ft h er e g i o n(M cK e n z i ee ta l . ,2 0 0 0 ) .T h e s e d a t aa r ef a ri n e x c e s so fo u ri n i t i a l e s t im a t e so ft h e f a u n ao ft h er e g i o n ,a n dh i g h l i g h tt h er e l a t i v e l y h i g hd i v e r s i t yo ft e r r e s t r i a li n v e r t e b r a t e si nt h e s em i -a r i d a n da r i dz o n e so fA u s t r a l i a . G e o g r a p h i c a lp a t t e r n si n t h e s p e c i e sc om p o s i t i o n o fa r a n e om o r p hs p i d e rc omm u n i t i e sa c r o s st h e s t u d ya r e aw e r e f o u n dt ob ec o r r e l a t e dw i t h e n v i r o nm e n t a lg r a d i e n t ss u c ha sr a i n f a l l ,m o d i f i e d b yac l a y p a nf l o o re f f e c t( i n d i c a t e db ye i t h e r' s o i l e x c h a n g e a b l eM a g n e s i um ' o rs a l i n i t ya s' s o i l e x c h a n g e a b l eS o d i um ' ) ( F i g u r e5 ) .M a g n e s i um a c c um u l a t e si n l a k es e d im e n t s ,s u c ha st h e s a l i n e c l a y p a nq u a d r a t st h a t c om p r i s eG r o u p -4 .T o g e t h e r , t h e s e c o r r e l a t i o n sp o i n tt o p r o d u c t i v i t ya sas c a l a r o fs p i d e ra s s em b l a g ec om p o s i t i o n ,s umm a r i s e db y t h eo b s e r v e dg r a d i e n ti ns o i lo r g a n i cc a r b o n( s e e F i g u r e5 )w h i c h i sas u r r o g a t ef o ro t h e rv a r i a b l e s s u c h a s v e g e t a t i o n a lc o v e r .H ow e v e r ,i n t h e a b s e n c e 3 1 5 o fd a t ao nt h e e c o l o g i c a ln i c h e so fm o s tC a r n a r v o n B a s i n a r a n e om o r p hs p i d e r s ,t h ec o r r e l a t e sw i t h t h e i r p a t t e r n so fo c c u r r e n c ea c r o s s t h es t u d ya r e at h a ta r ei d e n t i f i e di nt h i sp a p e r s h o u l d n o t b et r e a t e d a sc a u s a l . I t i sc l e a rt h a t t h e m o s t d i s p a r a t eq u a d r a t s ,i n t e rm so fs p e c i e sc om p o s i t i o n ,w e r e s i t u a t e da t t h es o u t h e r ne n do ft h es t u d ya r e a .T h i s i s e n t i r e l yc o n s i s t e n tw i t h t h ef l o r a la t t r i b u t e so f t h er e g i o n( B e a r d ,1 9 8 0 ) ,a n di n d i c a t e st h a t t h e a r a n e om o r p hs p i d e ra s s em b l a g e so ft h i sr e g i o n s h ow s m a r k e d d i f f e r e n c e st o t h a t i n t h e E r em e a n B o t a n i c a l P r o v i n c e t ot h en o r t h .M o r e w o r k i s n e e d e dt o a n a l y s et h e s p i d e r f a u n a i n r e l a t i o n t o a r e a st ot h es o u t ho ft h es t u d ya r e a ,b u ti t . i s l i k e l y t h a t a s s em b l a g e sd e t e c t e di n t h e s o u t h e r n q u a d r a t sw i l la l s ob ef o u n df u r t h e rs o u t ho ft h e s t u d y a r e a . A s n o t e da b o v e ,m a n y p a i r so fs p e c i e sw e r e f o u n dt o p o s s e s sa l l o p a t r i cd i s t r i b u t i o np a t t e r n s , s u g g e s t i n gt h a t t h e y h a v ee v o l v e di n s i t ud u et o e i t h e rl owm o b i l i t y o ri nr e s p o n s et ol o c a ls o i l a n dc l im a t i cv a r i a t i o n .E x am p l e s i n c l u d et h e c l u b i o n i dM e e d o , t h e m i t u r g i d s M i t u r g a , G e n u s1 a n dG e n u s 2 ,a n dt h ep r o d i d om i d sP r o d i d o m u s a n dG e n u s2 .T h e s es t r o n g l yl o c a l i s e d p a t t e r n so f e n d em i smw e r e p a r t i c u l a r l yn o t i c e a b l ei nt h e s o u t h e r ns u r v e ya r e a sa n di nq u a d r a t sw i t h e x t r em ee n v i r o nm e n t a lc o n d i t i o n s ,s u c ha st h e s a l i n ec l a y p a n sa n dt h es c r e es l o p e so ft h e K e n n e d y R a n g e s . H ow e v e r , t h ew i d e r im p l ic a t i o n so ft h e s eo b s e r v e dt r e n d si nd i s j u n c t d i s t r i b u t i o n sa n dl o c a l e n d em i smc a n n o tb ef u l l y a s s e s s e dw i t h o u t m o r e d e t a i l e dc o l l e c t i n go f s p i d e r si n r e g i o n s a d j a c e n tt o t h e s t u d y a r e a ,a n d t h e c om p l e t i o no fs u i t a b l et a x o n om i c r e v i s i o n s o f t h e t a x a i n v o l v e d . T h e t o t a lp a t t e r n i n gf o u n di nt h ea s s em b l a g e s ( T a b l e3 )w e r e r e l a t e dt oe n v i r o nm e n t a lg r a d i e n t s a sw e l la si n s i t ue v o l u t i o n a r yp r o c e s s e sw h i c hc a n o n l yb em o r e f u l l ya s s e s s e da st h ei d e n t i t y , h i s t o r i c a lr e l a t i o n s h i p s a n de c o l o g i c a ln i c h e so ft h e A u s t r a l i a n s p i d e rf a u n ab e c om e m o r e f u l l y u n d e r s t o o d .
S p i d e r si n b i o g e o g r a p h i c a ls u r v e y s S p i d e r s a r ead om i n a n tc om p o n e n to ft h e b i o d i v e r s i t yo f m o s tt e r r e s t r i a l h a b i t a t s(C o d d i n g t o n a n d L e v i , 1 9 9 1 ) a n d a r e a u s e f u l t o o li n b i o g e o g r a p h i ca n de c o l o g i c a ls t u d i e s( C h u r c h i l l , 1 9 9 6 ) .T h e y a r ee a s yt oc o l l e c ti nas t a n d a r d i s e d f a s h i o nu t i l i s i n gp i t f a l lt r a p sa n dm o s t o ft h e s p e c im e n sc o l l e c t e di n t h i sw a y a r ea d u l t s ,w h i c h c a nt h e n b ee f f i c i e n t l yc l a s s i f i e da tt h e s p e c i e s l e v e l , d e s p i t et h el a c ko ft a x o n om i cr e v i s i o n sa n d p u b l i c a t i o n sf o r m a n yg r o u p s .T h er e s u l t s p r e s e n t e d h e r e i ns u g g e s tt h a ta r a n e om o r p hs p i d e r sc a n p r o v i d eaf i n e -g r a i n e dp e r s p e c t i v eo fb i o d i v e r s i t y p a t t e r n sa c r o s saw i d eg e o g r a p h i ca r e a . ---------------------------------------. 
Araneomorph Spiders
